Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 1 of 10 




Main System 101 



Clustering 
Module 
126 



Neural 
Network 
132b 



Parameter 
Extraction 
Module 
130 



Score 
Computation 
Module 
134 



Reporting 
Module 
136 




Processor 
114 




Memory 
110 



106 



Coordinate 
Conversion 
Module 
124 



Outlier 
Removal 
Module 
122 



Normalization 
module 
120 



Array Reader 
104 



Array 
102 



Figure 1 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPING 

Inventor: Bahrain G. Kermani 
Our Docket No. 01 -000 11 
Sheet 2 of 10 



Process Overview 200 



START 
202 



.I 



Obtain signal value data for each 
array location 
204 



I 



Remove outliers 
215 



Normalize signal value 
216 



Remove outliers 
238 



I 



Convert Cartesian coordinates to 
modified polar coordinates 
240 



I 



Determination of clusters 
250 



Final score computation 
270 



Reporting 
280 



Figure 2 



END 
299 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 3 of 10 



Data Acquisition 204 



START 
206 



i Determine signal val 
corresponding to al 
2( 


ues for each channel 
leles at a first locus 
)8 






Set first channel value t 
value to Y in a c< 
21 


o X; set second channel 
Dordinate system 

10 



END 
212 



Figure 3 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 4 of 10 



Normalization 216 




Determine sweep points 
219 



Determine control points 
220 



Determine set points 
222 



Determine parameters for registration 
transformation equation 
224 




Figure 4 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheets of 10 



Conversion of Cartesian coordinates to polar coordinates 240 



START 
242 



For each signal value scatter point determine radius 

244 



For each signal value scatter point determine angle 
for a line drawn from the point to the origin 
246 



Plot each signal value scatter point according to 
radius vs. angle 
247 




Figure 5 



Title: ARTIFICIAL INTELLIGENCE AND GLOB AL NORM ALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 6 of 10 




Figure 6 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORM ALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 7 of 10 




)I -1— 1 1 J I I ! | | 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

Training Score 



Test Set Real Chromosomes 




Test Score 



Figure 7 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPING 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 8 of 10 




a* 



AA^aa 








be* 




Figure 8 



- Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS EOR GENOTYPrNG 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 9 of 10 



Clustering 250 



START 
252 



Compare signal value data set to cluster models 
254 



Extract parameters for each cluster model 
256 



Compute scores for fit of each cluster model 
258 



Compare scores to determine best fit cluster 
model 
260 



Predict missing clusters 
262 




Figure 9 



Title: ARTIFICIAL INTELLIGENCE AND GLOBAL NORMALIZATION METHODS FOR GENOTYPJNG 

Inventor: Bahram G. Kermani 
Our Docket No. 01-00011 
Sheet 10 of 10 




